The ubiquitin ligase Hrd1 promotes degradation of the Z variant alpha 1-antitrypsin and increases its solubility.
Alpha 1-antitrypsin (AAT) deficiency is an autosomal recessive disorder that is characterized by the retention of misfolded AAT in the endoplasmic reticulum (ER) of hepatocytes and a significant decrease in the serum levels of AAT. Previous studies have demonstrated that the ubiquitin-proteasome pathway is involved in the degradation of the Z variant of AAT (ATZ). However, the detailed mechanisms of ATZ degradation are not fully understood. We investigated whether the ER membrane-embedded ubiquitin ligase (E3) Hrd1 promotes the removal of ATZ through ER-associated degradation (ERAD). Our results indicate that Hrd1 decreases intracellular levels of ATZ, especially the detergent-insoluble fraction, in cells transfected with a plasmid-encoding ATZ. The degradation of ATZ was also found to be dependent on the functional E3 activity of Hrd1. In addition, we demonstrated that Hrd1 increases the solubility of ATZ. Cycloheximide (CHX) chase and proteasome inhibition experiments showed that the ubiquitin-proteasome pathway is involved in Hrd1-mediated ATZ degradation. Furthermore, we found that Hrd1 helped to maintain normal morphology of ATZ expressing cells. These data indicate that Hrd1 enhances the removal of ATZ through ERAD and attenuates intracellular ATZ accumulation and toxicity, which implies a potential value for Hrd1 in the treatment of AAT deficiency diseases.